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AiwATiHTiiftnta to the drawing B 

1) The attached sheets of drawings include currently added and Fig.8 . 

2) Fi^.9 IS revised in order to demonstrate that in the second preferred embodiment, 
the ferrule's inner wall is not unintentionally formed concave, but geometrically 
calculated paraboloid. 

3) By the editorial reason, previous Fig, 7, Fig.8 and Fig.9 are renumbered to be Fig. 9. 
Fi g. 10 and Fig. 11 respectively 



Attached replacement sheet 

Fig. 7 is added in order to show the explanatory drawing of mechanism of the invention 

especially containing the polyhedral concave wall. 
Fig. 8 is added in order to show preferred embodiment which contain the polyhedral 

concave inner walL 
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RTCMARKfi / ARGUMENTS 



Regarding to Claim Rejections- 35U.S.C. 102, the current invention is rejected basing 
upon the 9 anticipated U.S. Patents. 

Applicant carefully confirmed all of 9 anticipated U.S.Patents and made remarks 
respectively. 

Applicant would submit the tables attached in page 19—22 of this paper, in order to 
promote the examiner's reconsider. 

For the convenience, summing ups of the resxilt are as follows^ 
[1] Walter's patent US/4,697,055 

He does not annlv the shock wave, but pressure waves . Pressure waves are not 

shock wave. 

Please refer the literature attached to clarify the difference. 
[2] Nakamura's patent US/5,889,458 

He does not apply the shock wave, but thermal radiation ravs. Thermal radiation 

ravs are not sock wave. 
13] US/4471i85 and 4904977 

Thev do not use shock wave but gas blowout. Gas blow out is not shock wave. 
[4lUS/569373,3962668, 4851806,5262750 and 4926153 

There are unintentionally provided concave walls in the enclosure shown in the 

drawings in cited patents. It is not promised that these concaves hav e enough 

geometric ally nalm dated preciseness w hich enable the shock wave converge and 

reflect sharply onto the arc spot on the element. 

The apphcant would be recognized that the fuse which make use of shock wave m^ht 
have worked first in the world. 

Apphcant respectfully requests that a timely Notice of Allowance be issued in this case. 



Respectfully submitted 




Tadashi Umeda 
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Appendix 1 Literature 



What is a Shock Wave? 

Formation of a ahoek wava in an idaal gaa. 

The propagation of an ordinary sound or acoustic wave in a gas is accompanied by email 
amplitude longitudinal displacements of molecufes; there is no net flow of gas, and any physical 
changes in the gas are small and reversible. The velocity of such a wave, termed the local sound 
speed of the gas, is determined by the collision rate between gas molecules; it la therafore 
approximately equal to the mean kinetic velocity of the molecules and is primarily <ietarmmed by 
the temperature of the gas. 

A totally diflerent situation arises when a disturbance is forced through the gaa at a speed 
greater than the local molecular vetoci^. In this case it is evkient that a wave of a very different 
nature is establislied In the gas. Since the molecules can only move away Irom the supersonic 
de. greater than the sound speed) disturbance at the sound spaed, then the pressure, density 
and temperature must aH bulM up ahead of this disturbance. This situation Is anabgous to the 
case of a ship moving through water at a speed greater than the velocity of the surface waves 
on the water, the water tends to pile up <diead and to both sides of the bows, fbrm&ig a steep 
wave of large amplitude known as a bow-wave. This wave is statkmary relative to the ship. 
<fiverges linearly* and becomes attenuated with increasmg distance backwards from Hie bows. 
Such a wave, when generated in a gas by a supersonic disturbance, whk^ might foe a solid piston 
or a sharp interface, is termed a shock wave and at its iront very steep gradients of pressure, 
density and temperature occur. 

Tha Beei»r Modal 

One of the simplest models which illustrate shock-wave formation is due to Becker [1] and is 
shown in figure 1. Here, a rigid piston accelerates into a motionless gas in a dhict; the 
acceleration is approximated by a series of small Instantaneous increases of vek>city occurrmg 
after short, finite time intervals. After the first irnpulsive acceleration at say t^^l, a pressure 
wave (shown as a vertical Sne) moves along the duct and affisGts a mass a of ^as. This mass 
starts to move at the piston velocity and has its pressure increased slightly; between t=1 and 
t=2, the pressure and velocity of a is further increased due to the second acceleration of the 
piston, the original wave has by now reached b and imparts a pressure and velocity pulse to this 
mass. This process then continues as shown in the diagram, each pressure wave moving at the 
local sound speed with reflect to the gas through which it passes. However, the masses nearest 
the piston have both higher velocities and higher temperatures (due to higher pressures) and 
conseguentiy much higher pressure-wave speeds relative to the duct than masses further away. 
This causes the pressure waves nearer the piston to overtake those further downstream; 
eventually all the pressure waves corfeace to form a single steep pressure gradient or shock- 
wave. 



Searched "Pressure Wave" through Gfoogle, and found at 
www, aber. ac. uk/^ces www/reserch/what/shoct i nfh h^.ml 
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Literature (continued) 
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Figure 1 - Sohematio model of shook-wave fbnnation 

Unliko a sound wavo, this targe amplitude dsturbanoe dianges the physioal nt^tum of its 
support^ 888 and so it aoquires fion*iinear charaoteiistics: it also travels at supersonic speed 
relative to the gas in iront From simplified theory, these large pressure, density and ten^>erature 
gra<fients should become infinite; however before this occurs, viscous and heat conduotion 
effects intervene to pnx&ce a shock with targe, but finite gradients across it 



By applying a similar argument to that given above to the gas behM an acoeierating piston, it 
can be shown that in this region a series of we^ expanskNi waves propagate into the gas and 
travel at the looal sound speed away from the piston. However, in this oase eaoh wave travela 
Into a cooling gas with oontinually decreasing sound speed Henoe, these waves have 
oontimiously deoreasbg speeds and fonn a gentle and contmuously decraaaing VBdient of 
pressure, density and temperatune, termed the "'raretactkm fan". 

Equations of normal shocks. 



Iri a conventional shock tube system, the long duct mentioned above is a round or rootmgular 
rigid pipe and the piston Is replaced by a rapidly expanding dHver gas. The shock is generated in 
the test sectbn of the tube, initially containing the gas to be shocked The test sections and 
driver sections and driver sections are initially separated by a rigid cfiaphragm* and the sudden 
rupture of this diaphragm causes the hi|^ pressure gas in the driver to expand rapki^. fike a 
piston, onto the test gas. fbnming a shock wave. 

The following assun^ons are made in the basic theory of shook waves:*- 

1 . The gas ffow is one^mensbnal 

2. The gas Is kleal and fuis constant specific heats. 

3. Heat transfer and viscosity effects are neglected 

4. Diaphragm rupture is instantaneous and does not disturb the subsequent gas flow. 

By considering the gas ftow in shockHbced co-ordhates and through unit area of the shock, then 
using the basic conservation equations the following relations are obtained- 

MM8 f^^^rf^2^2 (""J 



